INK JET PRINTER 
Bibliographic Fields 

Publication JP58071173(A) 
number: 

Publication date: 1983-04-27 

Inventor(s): PIITAA SHIl DEIJIURIO 

Applicant(s): PITNEY BOWES INC 
Classification: 

- international: B41J2/13; B41J2/015; B41J2/24; B41J3/54; B41J2/13; B41J2/015; 

B41J2/235; B41J3/54; (IPC1-7): B41J3/04 

- European: B41J2/015 

Application JP1 98201 7081 7 19820929 
number: 

Priority US 1 98 1 0307339 1 98 1 0930 
number(s): 

Abstract 



Specification 
Title of Invention 1. 



-ily^ ■ i/x'V hEPMSS ink jet printing device 

Claims 

2.Cit#l^lf*<7)lfiffl Claims 2. 



(1) 

ffiji*W3iiiiic.fcy-5ia)i>-h^Riffl-rs=i> 
tfj.-- $^ffe^J^^9(Ccb'5^'>'?■i?x'y^^alcfc^^ 

h-^'Vh*(iflIfi<7)|g 1 (Dy5\^lZ}Qr}XmW.^ 

+1. A^OHf^fBlg 1 (Dy5\s\\zmLxmi5{zmmts 
^xi^-h±izmtji^mmm^m\L. fiSBi/ 

mm^. i>-h±(::fclt-5®^5iJ<DMa)fc«> 
^i^^sB1tf*IBltga<!:, ^iJ^OT^^-J?- vx 
R)Tl?0i/-h^4ialcfcL^■tttIIB^'>^■i^x 



(1) 

In order between ink *jet device and sheet spray to do ink 
droplet respectively with computer control which prints 
consecutive sheet with relative motion of first direction 
vis-a-vis sheet which motion ismade aforementioned relative 
in ink *jet device , ink *jet *head line which isarranged is 
provided, said ink *jet *head is arranged alongside 
aforementioned first direction, At same time being arranged 
in side direction in regard toaforementioned first direction, for 
forming image line whichprints different image line on sheet , 
in in relative motion between theaforementioned sheet and 
aforementioned ink *jet *head and on sheet with ink *jet 
♦head spray device which forms image signal whichdisplays 
ink droplet which is done and. Responding to device and 
aforementioned C. * signal whichform sheet signal which 
displays arrival of sheet in location which possesses known 
distance fix)m ink *jet *head of storage device and the array 
which remember image signal for each of aforementioned ink 
*jet *head of array respectively. As printed image line on 
each C. * firom aforementioned ink *jet *head line in 
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(3) 



necessary sheet location , in order it was selected pitchtime 
when it decides beforehand to operate in relationship, device . 
which designates that device which offers image sipial 
wheredescription above is remembered vis-a-vis 
aforementioned each ink *jet *head is provided as feature 

(2) 

As aforementioned device which offers image signal where 
descriptionabove is remembered, printed each image line in 
necessary location on sheet power supply . which is stated in 
Claim 1 which designates that device which adds image 
signal where description above for theaforementioned ink *jet 
♦head with time interval which is selected is remembered 
delay furthermore is included as feature 

(3) 

Aforementioned storage device , each for printing image of 
row on sheet [ddo ] with in connection to ink *jet * of one 
buffer of plural which supplies image signal for 
aforementioned ink *jet *head and. When being given 
vis-a-vis mk ♦jet ♦head which image signal which 
isremembered in advance is related power supply . which is 
stated in the Claim 1 or Claim 2 which designates that device 
which causes there-loading of aforementioned buffer with 
new image signal is provided asfeature 



(4) 
(5) 



(6) 
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(4) 

As for device which adds aforementioned image signal , 
furthermoreincluding device which forms clock signal which 
was formed from the pulse where repetitive speed is function 
of size of the relative motion between aforementioned sheet 
and aforementioned ink ♦jet ♦head , power supply . which is 
stated in Claim 1 or Claim 2 which designatesthat device 
which adds clock signal for delay spacing where 
theaforementioned clock signal is connected, in order forward 
to do image signal vis-a-vis aforementioned ink ♦jet ♦head , 
responds to aforementioned clock signal and aforementioned 
C. ♦ signal , is selected vis-a-vis therespective aforementioned 
ink ♦jet ♦head delay furthermore is included asfeature 

(5) 

Aforementioned delay device , 

Selecting delay spacing beforehand, power supply . which it 
states in Claims Claim 4 which designates that furthermore it 
includes device which forms signal which displays this as 
feature 

(6) 

In order aforementioned delay device , count to do 
aforementioned clock ♦pulse , furthermore including counter 
which is connected. In order receipt to do signal from 
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aforementioned device where said counter in order to make 
that clock signal send forwards the image signal possible, has 
output which is connected, as for theaforementioned counter 
selects aforementioned delay spacing beforehand, the power 
supply . which is stated in Claims Claim 4 which designates 
that it possesses preset input which is connected as feature 

(7) 

power supply . which is stated in Claim 1 or Claim 2 which 
designatesthat device which reload does new image signal in 
aforementioned storage device furthermore is included as 
feature 

(8) 

In order spray to do ink droplet on aforementioned envelope 
whichit moves in inkjet device which is controlled with 
computer which printsconsecutive envelope moving to first 
direction, placing spacing alongside movement direction of 
envelope , ink *jet *head of row which isarranged providing, 
For forming image line where said ink *jet *head in order to 
print different addressee line on aforementioned envelope , is 
arranged in horizontal direction vis-a-vis movement 
direction , bets on on aforementioned envelope with 
aforementioned ink *jet *head spray device which forms 
image signal which displays the ink droplet which it should 
you do and, Responding to device and aforementioned 
envelope signal which form the envelope signal which 
displays location of envelope which is moved vis-a-vis ink 
*jet *head of array in buffer of plural in order to remember 
image signal each for each of aforementioned ink *jet ""head 
of array andspecific time point which has each, In order to 
print character string in aforementioned sealed tube , vis-a-vis 
the ink ""jet *head which is related image signal in 
aforementioned buffer selectively device . which designates 
that device which is given is providedas feature 

(9) 

device which forms signal which detects time point which the 
reload is done image signal which displays storage device 
which remembers the character data which is printed and 
character data where all of theaforementioned buffer is 
remembered at same time displays this and. Responding to 
signal of the latter , power supply . which it states in the 
Claims Claim 8 which designates that furthermore it provides 
device whichremembers new character data in 
aforementioned storage device as feature 

(10) 

Necessary font which is printed power supply . which is 
stated in the Claims Claim 9 which designates that device 
which is inputted into buffer which forms image signal which 
corresponds with image data in thedisplaying and 
aforementioned storage device respectively, at same timeis 



Page 3 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



related said image signal respectively furthermore is included 
as feature 



Specification 

3X§^^<Dp^iiaU^^ Detailed Description of Invention 3. 
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this invention regards Inkjet printing device . Especially, this 
invention regards timing for printing and device and method 
of control with ink *jet . 

Inkjet printing of character like alphanumeric character or bar 
*code form system with public knowledge , atsame time uses 
generally known continual ink *jet or impulse type ink *jet 
generally, continuous type ink *jet , in order to print character 
on sheet , spray does high speed flow of mk droplet which 
deflection makes controllable . impulse type ink *jet , 
responding to only individual electrical pulse , inorder to 
print, spray does ink droplet . Regarding typical impulse type 
ink *jet *head , orifice which possesses ink of plural it is 
formed in forward direction of head , following to the 
character which droplet should print, spray it is done from 
each orifice . 

character which is printed by ink *jet *head configuration is 
done from the pattern of point (dot ). It can select this dot 
^pattern on basis of necessary font form . computer control of 
ink ^jet in order to print character is public knowledge . 



In order with this invention ink *jet *head of plural which 
forms array regarding Inkjet printing device , to print 
different hne on sheet , it isahenated to sawtooth shape 
alongside movement direction of sheet which 
passesaforementioned array . In order to keep image signal for 
ink *jet *head , storage device which it isrelated with 
individual head is provided. As for this image signal , when 
being given vis-a-vis ink ♦jet *head , spray of droplet of ink is 
caused, it is something which prints the image because of this 
like character . Giving image signal in relationship which 
pitch time when it ismutually vis-a-vis ink *jet *head which is 
allotted to sawtooth shape making useof timing and control in 
order to add character signal , is done, afterprints various line 
on sheet with necessary adjustablerelationship because of this, 
in addition image signal from theaforementioned storage 
device being given vis-a-vis ink *jet *head , For printing 
following sheet image signal of new group isremembered. 

As for ink jet printing device , configuration being done is 
desirable with this invention with programmable 
microprocessor which configuration is done in buffer which 
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image signal inorder to print sheet is related with ink *jet 
*head of array individually, buffer is connected vis-a-vis each 
ink *jet *head , image signal like character vis-a-vis line of 
time 1 which does not need printing is done,operates load in 
correct time point which prints in order to add image signal 
vis-a-vis ink *jet *head . Housing image signal for buffer and 
timing and control whereaddition after that for ink *jet *head 
is executed accurately aieoffered. As for this timing and 
control, fact that it starts printing the ink *jet *head in 
detection of portion like distal end of sheet in acertain specific 
location which parallels to movement direction of sheet 
anddetecting aforementioned distal end which it comes after 
this pitchtime is included. As for distance of ink *jet *head 
from detected position of sheet , detectionof sheet and with 
ink *jet *head buffer which it is related with the ink *jet 
*head start of printing in time interval , by image signal load 
in orderfor it to be possible, it is informed accurately. Specific 
strength of one of Inkjet printing device is to include Wataru 
adjustable control in temporal spacing during start of 
detecting and printing sheet witii this invention . this way, in 
order to guarantee necessary location for this line it can move 
to left and right of sheet image linefrom some ink *jet *head . 
As for this adjustment to make small in unusual , and 
makingaccurate it is possible. 



impulse type ink *jet *head which possesses orifice of ink 
*jet of the plural regarding ink *jet device , can be used 
effectively with this invention . Also can line which consists 
of orifice of for example 6 use the impulse type ink *jet *head 
which possesses 12 orifice which parallel are made 21ines. 
Using buffer which includes matrix of image signal of 12 bit 
width, you remember image signal . this orifice line because it 
is alienated alongside relative motion directionbetween sheet 
and ink *jet *head , being able to delay addition of image 
signal for orifice line of one a this way with delay of short 
time , is something which because of this obtains 
theadjustment of linear printing position from orifice line of 
both. 

Therefore, as for object of this invention , in order correct 
timing andcontrol of Inkjet printing to print different image 
line alongside relative exercise direction between array of ink 
*jet *head of sheet and sawtooth shape ,are correct timing of 
Inkjet printing and offer of Inkjet printing device where 
conttol isachieved in ink *jet *head of plural which sequence 
makes array of sawtooth shape . 

Description above of this invention and concerning other 
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strength and the object , you will understand by detailed 
description and drawing of embodiment of this invention 
below. 



1^1 ^EPIC.ty^^H'S^fS]!- Regarding Figure 1 , in order to print sheet 16 which is moved 

i^iS'^'Sv — h 16 ^f^M't'^btzlsbW.Wc^Mz-^ to thedirection which is shown by arrow Inkjet printing 

l/^ ■ vx'V h ■ K 14 OTb — 1 2 ^^'t^^ty device 10 which possesses the array 12 of ink *jet *head 14 

■i7-vx'yhE[]^'JgiS 10 A^^^tLTL^-So^Hlte which is arranged is shown. As for this embodiment , as for 

S ^ (i , fte fi S (7) V — h EP Sl| nl tfe fe -i) il also sheet of other types being the printable it is clear, but it is 

tit^Mh3fj>'T!ib'hti^ ^ it©}^4^t(D->— h±l-TK something in order to print address on sheet of envelope 

lyT.^iUMt^tzibOtOiV&^c geometry . 



iz-h 16 It. 7U-12 ^amsiiJiMicais^-tt 

-^Jlxhlgll^S 18 ICj;oT7b-12 ^fiig 
-O-:? ■ Vi'^h ■ ^-y K 14 (7)T 1^- 1 2 I±^$&^a 

K 14 {z^Lx'Mmtji-omwim^^^^^tz 
46'i'>^-:;i>>h-^>vK(7)igiti^g22 )fi<iS:(tf> 

«vK(d:-?-fl)iEillSa 22 t^tl::. Siemens 
Electric ttfl)^Pt#ti|i&7^A^bA^Rr^^C^*0 

-<i/-5'-i?i'Vh-^'>K 14 (DTly-it.M^m^ 
(Diy-h 16 (r^«a):ft:^tT^EnM1-'5fc4^)^ 
^!l:^[^](C;^}-^T^,^tfe(CiB5lJ^;h.TL^i)o -<> 
>7 ■ -:;x«:/K ■ 'N'V K 14 ^ jSitit^S(c-r -S/ci^) CD® 
«^I^;!)<iii«BP*.S:^(Dii^|g^S 24 
xbtV'So-cDgSli^T-f'^p^p-tr'y-y- 26 
<t.37;j->h->^U-28 <i:>=&'r>':7-vx'vh-'N 
«yK 14 lroL^r 1 o-fcxD^SHSaj'f^^-vx'y 
h ■ ^-y K*IJtJPSfi 30. 1 ~30.6 1 A^b^f-So C<7) V 

'r^o:>'p-t'y-y- 26 (i^fc, jill(D®^A;^3SI5 
32 A^b^#f=3^□^7A^^fcckl;E^BlJx-'$'^ 

^5lJ|cfcL^TI±.'>-h 16 (SJ^tSiX'fcy.^CD 
A<l5«(75^'r3^S:^0A:^]$|5 32 *^b■^X 

i^Mz^^^nizMmi^ti^o -f^-^-vx-y 

hEPBilM 10 (iMI::> -lr>-9-§l5 38 <!:, /U-;i.4 

0 t^^(Dmmzm'^Lxm(om^tji^-«pay 

P-b-^z-y- 36 lCcfci'J^J$^;|t'i)V7.xA*lJ14pgS 
34 ^t^. Mm^^ 41 lCj;>'J{^ffl$n^*J 

^ani^^^/$-ri)o z(7)vxxA$ij^^s 34 

(ifi^fl^S 24 ICIII^ 42 ±(D^nv^-/^)\. 
7.t:^^U ^(7)/^;U7.Ii$*)0.051nini(0.002'r> 
5^)fiSa)$P^v-h 16 tTi^-n fH0^y^m 

7.^AUmmm. 34 (i^g^fl^S 24 l=?>fLr. 



sheet 1 6 can also do relative exercise by exercise doing array 
12 reciprocation ,but in order to pass array 12 with belt drive 
18, exercise it does. In order to make explanation brief, you 
spared device of supply,movement and collection of 
continuous sheet . 

array 12 of ink *jet *head 14 is supplied ink from supply 
apparatus 20. In order to give suitable ink drive signal , 
vis-a-vis ink *jet *head 14 drive device 22 of ink *jet *head is 
provided. As for ink *jet *head which is thought vis-a-vis 
Working Example of Figure 1 with impulse type ink *jet 
*head form , as for this ink *jet *head with driver 22, it is a 
device of available public knowledge from supplier like for 
example Siemens Electric corporation. 



array of ink *jet *head 14, in order to print character line of 
addressee in sheet 16 of envelope geometry , sequence is 
made sawtooth shape alongside the movement direction . It 
can give image signal in order to designate ink *jet *head 14 
as activity state from signal generator 24 of image namely 
character . this device consists of ink *jet *head control 
device 30. l-'30.6 of plural of one by one microprocessor 26 
and font *memory 28 and, concerning each ink *jet *head 14. 
In addition as for this microprocessor 26, it possesses also 
suitable memory whichremembers program instruction and 
printing data which are acquired from image input portion 32 
of remote . Regarding Working Example in illustration, as for 
sheet 16 with envelope ,it is printed by addressee information 
where it can give each from input section 32 of type character 
of addressee . ink jet printing device 10 furthermore, 
responding to data from sensor part 38 and the panel 40, 
including system control device 34 which configuration is 
done due to another suitable microprocessor 36, forms control 
signal which is used by outside element part 41. this system 
control device 34 offers clock *pulse on circuit 42 to signal 
generator 24, pulse has speed which is suitable to relative 
increment amount of exercise between sheet 16 and the array 
12 like approximately 0.051 X (0.002 inch ) extent. In 
addition as for system control device 34 corresponding to 
detection of tip capital of sheet 16 in location 50 of forward 
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direction of for example array 12, vis-a-vis signal generator 
24, it gives sheet on circuit 44 namely detection signal of the 
envelope . this sheet signal has displayed distance of sheet 16 
where each from the ink *jet *head 14 is detected, stop signal 
on circuit 52 of system control device 34 being formed, when 
plugging other malfunction of sheet which is detected by for 
example sensor part 38 it is, operation of signal generator 24 
is prohibitted. 

head control device 30 which is a portion of microprocessor 
in signal generator 24, in order toprint character string on 
sheet 1 6 of envelope , includes image signal storage device of 
the form of buffer 56 (Figure 2 reference) which offers matrix 
storage limits which cancorrespond with necessary ones. 
Therefore, when once buffer 56 load is done image signal , 
from the clock on circuit 42, using kind of clock which is 
acquired, giving image signal of group , until character string 
is printed with ink *jet *head 14, inorder energization to do 
multiple orifices in ink *jet *head 14 you can use. At time of 
this as for buffer 56, for printing another character string 
which usually is on new sheet 16 it becomes necessary load to 
do the new image signal again. As for data for reload of 
buffer it is acquired from the memory in signal generator 24, 
as for this memory furthermore, substitution it isobtained by 
data from data processing unit of outside which 
communication does character data with character input 
section 32 alongside communication link 60 of standard 
RS232 for microprocessor 26 in signal generator 241. 



Because for example Inkjet printing device 10 prints 
addressee on sheet 16 of envelope form , whenbeing used, in 
order to print one row of each addressee , you can use the ink 
*jet *head 14. When it is a this way, one or addressee 
information regarding several envelope is forwarded vis-a-vis 
microprocessor 26 first every standard conmiimication speed , 
for example in second 9600bit , asfor addressee information 
with method a widely known way in communication of the 
data which uses protocol of RS232 drop this random ^access 
♦memory (RAM ) the con:q)ilation is done by microprocessor 
26 in 62. 

addressee data in RAM 62 with direction which it is related 
with the ink *jet *head 14 respectively is remembered in 
memory site , load request is donewith head control device 30 
which at time of this is housed in suitable buffer 56. It 
operates ink *jet *head 14, in addition in order to print sheet 
16, as for timing and control which are used it probably can 
understand bycollating timing chart of Figure 3 . Regarding 
same Figure , contmuous sheet 16 simply for illustrating, it is 
shownwith state which is arranged with extremely small 
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spacing . At time of executing, sheet 16 is alienated by 
spacing whlchmeans to be shown in Figure 3 as short time 
interval . detection time point of distal end 48 (Figure 1 
reference) of sheet 16 is displayed by line tl, t2, t3 and t4 of 
time. 

Regarding time point tl, detection signal of first sheet is 
formed as pulse of one on circuit 44. After that, head control 
device 30. 1 for head which is closest spacing measures a 
certain time interval namely delay amount dl, follows this 
and in orderto print character siring on sheet 16.1 where 
character signal passes head 14.1 makesthat it is given 
vis-a-vis head 14.1 possible. Until all character signal in 
buffer which it is related it is given vis-a-vis ink *jet *head 
14.1 it continues printing, at time of this printingends with 
this head . Next, request which load does buffer which it is 
relatedagain it is done vis-a-vis signal generator 24 (Figure 1 
reference), this request not becoming, reload request for 
another bit thattime while executing, it is filled up 
instantaneously. As for loading of buffer 56 for ink *jet *head 
control device 30.1 this way, it isexecuted in kind of time 
point which is suggested by segment 66. 1 of thedense 
gradation in unusual . 

In same way, as for head control device 30.2 for ink ""jet 
""head 14.2, time interval d2 whichfoUows detection of distal 
end of sheet 16 in time point tl ismeasured. But, as for ink 
""jet ""head 14.2 because there is a location which 
fiirthermoreleaves from site where distal end of sheet is 
detected,following to printing spacing of head 14.1, as for 
time interval d2 thereis a tendency which it is about to 
become long. With ink *jet *head 14.2 for printing useable 
maximum time because size of buffer which remembers those 
each character signal is same, is same as those for head 14.1. 
reload of buffer which it is related with ink *jet *head 14.2 is 
done insame way in time point of following delay spacing d2. 
With other ink *jet *head 14.3~14.6 printing in order to 
arrange character line in the proper in sheet which is in midst 
of printing, follows in thesame way with delay spacing d 
which is selected. In same way, after reload of buffer which it 
is related isdone in spacing d. 



signal generator 24 (Figure 1 reference) sheet 16.2 of 2 nd 
while printing, and while new data is needed, last buffer load 
after being done etc, when the all of image data for sheet of 
one layer in giving vis-a-vis the head control device 30, 
vis-a-vis new character data from system control device 34 
you can do request with the signal generator 24. this operation 
is done on basis of spacing of microprocessor 26. this data 
through communication link 60 of RS232, it suggests time 



Page 8 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



-oiiigA<RS232 <omm'j><7 eo m-Lxm^ 
24 {zxm^iz-Di^xTikmt^o 

m^(Di5\s\{z^^x. v-h 16 itmm\zm^(o 
'r>^-vi'>K-^'>K 14 ^mmL.^^±<D^ 

rB1(cfcL^T^a5(D7^-'SIMags;!)^b^fffc^i: 
m 2 mitwizmmizm^n^^ 24 0L^<^*^ 

^'5^P<***L■CL^-5o 11 \ts *En 76 

icj:y^$+i5Jn#i/-h 16 o)i^»siRi^fit« 

-Scfc^lrEJIJ^+lfc 1 **a)flt5l| 74.1 fcj::;74.2 
lCfcLxriEa*+lTL^*o m\ 74.U 74.2 (i. J« 

5lcffiAx|cSit^lRl(cBBS*+LSo '^•yKffeiJ^ 

^830 (i^i:t(D-efe5fcto. ot 1 ncDfmm 
a 30.1 ^mm\z7r^to ^^^vmmmm. 30 i±f 

fflL N (±-r>^-i^i-yh-^'yK 14 icfcLx 

Tffiffl^F*L§-r>^7j«;ia$ifi*fr«, 72 ©ss^a 
*?Lr*jy , KiS wic(± 12 -efcSo m i*, 1 oro 

^j^iis tL/^^/^ros* M A< 1000 -efcy 1 
orox^AW^^j^JfijO^-r-yi/KHp^ lo ma> 
^Xhh^<Dttit.s 1 oo^^)E»:/^:/77 56 
li 100 S:^*IB1S-r5^tA<T?#<5o*|gWlc 

fcL^rJi^^E/^>77 56 (i, Zfl) J:3(C, 12 x 10 

00 e«yh(Z)ffi1t^a*l#-:>::t*<Tf#<5a)r-fc 
-r><7 ■ vx'v h ■ ^'^Kftij^spga 30. \\tm^(Dj^ 

«y^T 56.1 afcJ;UJ 56.1b A^b:t'J:7-r;^5lJ 74.1 
74.2 (C^^LTSi^^i^^-^X. ^^-^T, 
# ^ CD/ N^'V^'T I*ZH<t>!* LT JtS^M/jN^^C 

*J^^PTIC^5L^T7;l->h■>^'J-28(m 1 
fii)(7)y^'J-/^'y7r 75.1 *Jd;j; 75.2 7!)Mi7.-f'> 

5^@isp 77.1 *5j:t; 77.2 ^-tt-Lxmrn^o) 

^m\Z)^^X±C^o /^•v:7T 56.1 afcj;i; 56.1 
b (7) tfci :^ (i OSS 79. 1 79.2 lCd:oT-r>'^ • 

i;x<yh-^'vK 14.1 «tm^i$nfc7>hP-7fN[iis& 

80.1 fc<ti; 80.2 itg^^Bl^T'fe'So ESS 80.1 
^^LT^'^K 14.1 lr33(t§iiS/d:IilKlc*ru 



interval to the t3;al, from time point t2;al concerning time 
point which enters into the signal generator 24. 

With aforementioned direction, sheet 16 passes ink *jet *head 
14 of quantityof returning/repeating quickly, printing data line 
as in the addressee line on envelope is possible, new 
addressee is acquired quickly and accurately from data 
processing unit of the outside in time of group of quantity of 
returning/repeating forprinting envelope which it continues. 

Figure 2 furthermore has shown several component of signal 
generator 24 in detail, ink *jet *head 14 of impulse type each, 
in order spray to do ink droplet individually, as though it is, 
has been shown line of orifice 72 which energization is done, 
orifice 72, in order to cross movement dhection of kind of 
sheet 16 which isshown by arrow 76, is arranged row 74.1 of 
one pair which sequence is done and in 74.2. row 74.1, 74.2, 
droplet being piled up barely, as printed straight lines whichis 
continued, is arranged barely in vertical direction . head 
control device 30 because they are same ones, shows control 
device 30.1 of Yui one in detail. Each head control device 30 
includes storage limits of buffer of matrix NXM of the bit , 
but however N has displayed quantity of 72 where spray it 
does, ink droplet which is used in ink ""jet '"head 14 12 is in 
the typical . As for M, quantity of droplet namely image 
signal which canremember in buffer of one is displayed, 
maximum length of the character string which can print any 
ink *jet *head 1 from load of buffer of the one is stipulated, 
for example length M of buffer 1000, when it does character 
of the one is field of ink droplet namely width of 10 drops, 
can the full-length buffer 56 of one remember 100 character . 
Regarding to this invention, as for suitable buffer 56, this 
way, it ispossible to have recording capacity of 12 X lOOObit . 



ink *jet *head control device 30.1 gives image signal from 
individual buffer 56. 1 ;al and 56. 1 b orifice line, vis-a-vis 74. 1 
and 74.2 therefore, as for each buffer corresponding with this, 
possesses relatively small recording capacity . initial loading 
of these buffer memory buffer 75. 1 of font *memory 28 
(Figure 1 reference) and through the switch circuit network 
77. 1 and 77.2 from 75.2, in under controlling memory *clock 
of font occurs directly alongside individual circuit . Output of 
buffer 56.1;al and 56.1 b [sutoroobo ] circuit 80.1 which ink 
*jet *head 14.1 is connected and is 80.2 and connectable with 
circuit 79.1 and 79.2. As for circuit 80.1 that output through 
circuit of 6 is shown by the circuit 82 connecting vis-a-vis 
suitable circuit in head 14. 1 , it causes spray of ink droplet 
from orifice 72 in line 74. 1 of "Odd number" th . In same 
way, as for [sutoroopu ] circuit 80.1 being connected with 
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circuit of6 it is shown by circuit 84 vis-a-vis head 14.1, it 
causes spray of ink droplet in line 74.2 of "even number " th . 



ink *jet *head controller 30.1 includes clock generator 90 
which consists of division circuit network which responds to 
clock *pulse on circuit 42 which is acquired from the belt 18 
of transporter of sheet . this way, clock *pulse on circuit 42 
corresponds in motion and the frequency of drive belt 18. 
This detects speed of belt with sensor 92, it is possible todo 
by giving pulse which displays this at same time vis-a-vis 
circuit network 90. this circuit network forms extremely small 
motion increment of sheet of approximately 0.025 mm (0.001 
inch )extent on circuit 104 and clock *pulse which displays 
roughly pulse speed ofapproximately 3.251 X (0.128 inch ) on 
circuit 98. Making use of clock which it is related with belt 
speed by giving image signal vis-a-vis ink *jet *head 14, 
sheet while printing, compensation itdoes variation in motion 
of sheet of one layer in automatic . 



buffer 56. 1 ;al and addition of image signal which is 
remembered in 56.1 b are started with sheet on circuit 4, 4 
from detector 94 of the sheet namely envelope namely signal 
on envelope . signal on this sheet and clock signal of 
aforementionedapproximately 3.251 mm (0.128 inch ) seem 
like overflow on output circuit 100 anduntil output which 
decides beforehand occurs, responding to thedetection of 
sheet , beforehand settable which makes that the count it does 
clock *pulse of this approximately 3.251 mm (0. 128 inch ) on 
circuit 98 possible it is given to delay counter 96. 

It is rough, as for delay device 96, there are not times when 
ink *jet *head 14 ismoved to physical , but it is something 
which offers specific benefit which has signal generator 24 in 
point which makes adjustment of location of data which is 
printed on sheet 16 roughly bycontrolling operation time of 
delay device 96 possible. As shown in Figure 2 , roughly as 
for delay device 96, as for count ofvalue which is specific in 
under controlling program from the microprocessor 26 it is 
inputted it possesses latch circuit network 106 which is set 
beforehandalongside circuit 108. It is connected latch which 
this beforehand is set this way, after counting, in latch circuit 
network 106 to specific value which is attime of ending delay 
device is rough, vis-a-vis counter in the delay device 96 
which is set to automatic beforehand vis-a-vis this value. 
Regarding this working example , it is a delay device which 
can move lateral position of theline where just increment like 
approximately 3.251 mm (0.128 inch ) extent isprinted 
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Roughly output circuit 100 of delay device 96 in order for 
standard position of at least one on sheet of one layer to be 
guaranteed in location which possessesspecific adjustable 
relationship which is all print line, isconnected vis-a-vis 
minute delay device 102 which for fine line adjustmentforms 
delay amount of sharp spacing . Because of this , it is given 
clock *pulse of approximately 0.025 mm (0.001 inch ) of 
small increment on circuit 104 from circuit network 90 and 
vis-a-visminute delay device 102. You can adjust minute 
delay device 1 .02 mechanical with adjustable preset circuit 
110. When reaching to value which is counter of minute 
delay device 102 which increment is done depending upon 
pulse on circuit 104 anddecides beforehand, output signal 
which displays start command of printingoccurs on circuit 
112. 

printing start signal on circuit 1 12 energization does droplet 
separation clock 1 14. As for this, usually, temporal spacing 
eitiier one line of one , or 74.2 pulse which is equal to 
necessary amount of separation between lineswhich ink 
droplet which spray is done are continued is formed with 
orifice 72 in 74.1. Regarding this example , this separation in 
order to form separation pulse which is equal to spacing of 
approximately 0. 1 52 mm (0.006 inch ) on output circuit 1 1 8, 
is formed by fact that increment clock *pulse of 
approximately 0.025X (0.001 inch ) on circuit 104 is given 
vis-a-vis preset ""table "'counter which possesses the 
mechanical preset circuit 1 16 which set is done. Separation 
pulse on output circuit 1 18, through [sutoroobo ] circuit 80.1 
to the buffer 56.1;al, is coimected to subtraction count input of 
thereversible coimter 120 which in order clock * [auto ], is 
related image signal for head 14.1 with this buffer . 

Because it is alienated barely from orifice orifice in line74.2 
of head 14. 1 in line 74. 1, printing from line of the latter barely 
has necessity delay to do. Therefore as for printing signal on 
circuit 1 12, it is givenvis-a-vis delay device 122 between 
preset possible lines which possess the preset input circuit 
124. As for increment clock *pulse of approximately 0.025 X 
(0.00 1 inch ) on circuit 104 coimt being done by counter in 
delay device 122, when reaching to count whichit decides 
beforehand, output occurs on circuit 126. circuit 126 is 
connected vis-a-vis droplet separating circuit network 1 14' 
which resembles circuit network 1 14,causes clock * [auto ] of 
image signal fi-om buffer 561.b by subtraction doing counter 
129'. 

Reversible counter 120, 120' to buffer 56.1;al and when 
subtraction being doneto value which quantity of image signal 
in 561.b is equal anddecides beforehand, printing halt signal 
is formed on circuit 128, 128'. These circuit being connected 
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vis-a-vis clock 1 14, 1 14', stop those outputs,but signal which 
it occurs on circuit 128' is used in order set to do flip-flop 130 
in order to form load request on circuit 1 32 for the image 
signal generator 24. 

Can satisfy reload request signal generator 24 this way it is 
kind ofwhen, image signal from font *memory 28 using much 
fast memory * clock in comparisonwith printing clock , in 
buffer 56.1;al and 56.1 b load makes quickly unusual . 
microprocessor 26 which is provided in signal generator 24 at 
time of ending the reload a this way, forwarding selective 
removal signal to circuit 134, the reset does flip-flop 30. 



As for Figure 4 in order to execute printmg operation of the 
device which is shown in Figure 2 program *routine 146 in 
microprocessor 26 has beenshown. In 148, it seems like preset 
of operation delay amount d in preset ""latch circuit 106 with 
program in microprocessor 26 initial stage step which is is 
done, size of this delay is function of desired position of line 
which isprinted by ink *jet ""head 14. data for printing is 
acquired Avith character input section 32 in 152. this input 
section functions on basis of interruption of microprocessor 
26. In case of printing addressee information , quantity of 
addressee of plural in acertain time, for example 8 horn 
addressee is acquired, is remembered in the RAM 62. 
Housing data is done in order data for line where the data 
which common on sheet 1.6 should print linearly is 
printedother than this addressee for there to be a certain 
specific order , the configuration . Inspection whether or not 
at time of this , either one load request from head control 
device 30 of one was done of, is done. Not becoming so, 
concerning whether it is necessary for new shelf data set to 
make BAM62 whether and * inspection to be donefoUowed 
to.this inspection, other task not becoming to beexecuted, 
finally step 152 or resetting for 154 is done. 



When head control device 30 required load , both parties of 
buffer 56 namely buffer 56.1;al and 561 b it is identified in 
158, font which the form like font character should print set it 
is done in 160. It can decide character of for example this 
font , line of addressee is printedwith which of upper case or 
lower case . At a time one character it can pick up data in 
RAM which isremembered in head control device 30 in step 
162 at one time, by index chart,image signal of suitable font 
♦memory passing font *memory *buffer 75 in step 164, load 
makes head *buffer 56 in step 166. index and loading for this 
buffer are executed by memory *clock of thelarge speed , also 
pulse and through circuit 168 (Figure 2 reference), are 
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usedvis-a-vis addition counter 120, 120'. 



test concerning whether it is necessary load to be 
done,vis-a-vis buffer 56 whether another data character * it is 
done in step 1 70 of Figure 5 . It is so, if is, resetting for step 
160 is done. Not becoming so, loading of buffer occurs, 
memory *ciock *pulse on sheet 168 for reversible counter 
120, 120* is prohibitted. At time of this , selective removal 
signal in step 172 beingforwarded on circuit 134 by 
microprocessor 26, means reset to do load required flip-flop 
130. In ink *jet *head control device 30.1 , when delay 
network which is connected ends those delay state atonce, at 
time of this buffer 56. 1 ;al and 56 1 .b being done,clock as 
printed image signal which is remembered, clock it isdone. 



Especially, in case of addressee form in order propriety to do, 
becauseeither character data for which buffer does not need 
printing completeline, as for buffer 56 zero data in necessary 
printing start of linewhich is printed and suitable site which 
corresponds to both parties of length of end and these lines 
load is possible, this way, image signal which is printed with 
method which selectsnecessary memory site simultaneously 
with completion of loadmg load makes buffer 56. Selection of 
memory site of buffer which becomes this way isdone in 
order to correspond with time of time interval for clock 
generator 90,configuration . 



LfcA<, "tcD^imiz-Di^xitrnmix^vo * 
^mmm^o^iii. ^j:bi;ic|gi&^;uh is \zm 

Drawings 



You explained with or more this invention concerning image 
printer , butconceming strength you will understand. 
Detection of peripheral equipment which guarantees proper 
preparation completion state attime of start of detection of 
purge function and ink *level whichare used at time of 
starting of this device and response operationand printing 
operation, And like sequence control of cam * relay , purge 
*purap and electric power for drive belt 18, as forsymbol 
description other various is executed by several features of 
thiskind of device which is shown in Figure 1 for brevity 
conversion youspared. 



mple explanation of drawing 4. 



As for Figure 1 as for block diagram , Figure 2 which shows 
Inkjet printing device with this invention furthermore as for 
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18- 
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24- 
26- 
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32- 

34- 

36--- 
38- 



detailed block diagram , Figure 3 which shows timing and 
controlwhich are used by this invention for array of ink *jet 
*head as for the timing chart , and Figure 4 which show 
action of Inkjet printing device with this invention it is a 
flowchart which shows timing and control program which are 
used in device of Figure 2 . 

10... 

Inkjet printing device , 

12... 

array, 

14... 

ink *jet *head , 
16... 
sheet, 
18... 

belt drive , 
20... 

supply apparatus , 

22... 

driver, 

24... 

signal generator , 
26... 

microprocessor , 
28... 

font *memory , 
30... 

head control device , 
32... 

image input portion , 
34... 

system control device , 
36... 

microprocessor , 
38... 

sensor part , 
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40- 


40... 




panel , 


41- 


41... 




outside element part , 


42- 


42... 




circuit , 


44- 


44... 




circuit , 


48- 


48... 




distal end , 


52- 


52... 




circuit. 


56- 


56... 




buffer, 


60- 


60... 




communication link , 


62- 


62... 


RAM. 


RAM, 


72- 


72... 




orifice , 


75- 


75... 




font *memory *bufFer , 


82- 


82... 




circuit. 


84- 


84... 




circuit , 


90- 


90... 




clock generator , 


94- 


94... 




detector , 


96- 


96... 


98- 


It is rough delay device , 




98... 
circuit. 


100- 


100... 
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output circuit , 


102- 


102... 




Minute delay device , 


104- 


104... 




circuit, 


106- 


106... 




latch circuit network , 


108- 


108... 
circuit , 


110- 


110... 




preset circuit , 


112- 


112... 




circuit , 


114- 


114... 




droplet separation clock , 


116- 


116... 




preset circuit , 


118- 


118... 




output circuit , 


120— 


120... 




Reversible counter , 


122- 


122... 




delay device , 


124- 


124... 




preset input circuit , 


126- 


126... 




circuit, 


128- 


128... 




circuit. 


130- 


130... 




flip-flop , 


132- 


132... 


[§]$l. 


circuit, 


146- 


146... 




program *routine , 
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168--- 



168... 
circuit . 

patent applicant pit Ney * [bouzu ] * 
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